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SPARROW?* relates monitoring data to information

on watershed characteristics and nutrient sources
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SPARROW Model Description
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SPARROW Model Description

SPARROW Regression Equation
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SPARROW extrapolates calibration results for

monitored watersheds to all locations throughout a
region
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Nutrient Sources Explicitly Considered In
the Pacific Northwest SPARROW Models

Point Sources Nonpoint Sources

WWTP’s Farm Fertilizer

Fish Hatcheries Livestock Waste

Industrial Facilities Developed Land (mostly fertilizer)

Atmospheric N Deposition
Forest Land (N fixation)
Red Alder Trees (N fixation)
Geologic Phosphorus
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Nutrient Sources Explicitly Considered in
the Pacific Northwest SPARROW Models
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Water Resources NSDI Node

MY USGS Home
il Contact USGS

[l Search USGS

Spatial Data Sets Available on the WRD NSDI Node

All data on the Water Resources NSDI Node are free to the public. When using data, photographs and
maps produced by the U.S. Geological Survey, the USGS requests that reference to or courtesy of the U.S.
Geological Survey be noted. Additional information concerning USGS Policies and Notices can be found at

the bottom of most web pages.

Name (dick to see more)

ag chem

ag cropl

ag crop2

Description

Estimates of agricultural-chemical use in
counties in the conterminous United States
as reported in the 1987 Census of
Agriculture

Estimates of agricultural cropping-practices
in counties in the conterminous United
States as reported in the 1987 Census of
Agriculture

Estimates of agricultural cropping-practices
in counties in the conterminous United
States as reported in the 1987 Census of
Agriculture

Estimates of agricultural expenses in
counties in the conterminous United States
as reported in the 1987 Census of
Agriculture

Estimates of land in agricultural production
in counties in the conterminous United
States as reported in the 1987 Census of
Agriculture

Estimates of livestock holdings in counties
in the conterminous United States as

rnrtad fn bt 400 T T Af Aacica b

Nutrient sources
and other landscape
data available in
raster and vector
format from USGS
WRD NSDI Node
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SPARROW Decision Support System

SPARROW
Model
Results

Web-
Based
Decision
Support
System

Stakeholders
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SPARROW Decision Support System

* Predict water-quality conditions where no
water-quality data are available

« Predict contaminant delivery by source type
and location

 Predict changes in water-quality conditions
under different management scenarios

USGS



SPARROW Decision Support System

{= SPARROW Decision Support System - Windows Internet Explorer

o~ s,
@.\-:_/ - |g‘ usgs.qov, V| || X -l | B
File Edit View Favorites Tools Help
77 Favorites (& SPARROWY Decision Suppart System & - B | Qé; ~ Page ~ Safety = Tools = I@Iv

;v/ - USGS Home 2
< . SR i . : Contact USGS
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SPARROW Decision Support System
Find a Model by Geographic Location: Documentation and Further Reading Tutorial Videos
Select a region or state. When a state is selected, all models + What is SPARROW? | Select a video v|
containing that state are listed. « What is SPARROW Decision Support?
« SPARROW Applications & Documentation Found a bug or have a comment?
+ SPARROW FAQs Please send bugs, suggestions and questions to the

SPARROW Decision Support System
Administrator.

Selected Model
2002 Total Nitrogen Model for the U.S. Padific Northwest

Explore this model in the
Decision Support System >> ]

Modeled Constituent: Nitrogen

| Any Region or State v Base Year: 2002

Find a Model by Modeled Constituent: Stream Network: Enhanced River Reach File 2.0

|An v| Reference: Surface-Water Nutrient Conditions and Sources in the United States Pacific
Y Northwest

Models matching your criteria (click a model to show details)

National Suspended Sediment Model - 1992 Watershed Based Sessions

To start the DSS with the outlet river reach of a major watershed selected for downstream tracking, select a
National Total Nitrogen Model - 1992 watershed and click Go.

. - Go =>
National Total Phosphorus Model - 1992 | Snake River Headwaters Watershed vl

Total Dissolved Solids Model for the Rio Grande, Colorado, Scenario Based Sessions
and Great Basin Region - 2006 To start the DSS with a predefined scenario, click on the link for one of the scenarios below.

Daone & Local intranet
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http://water.usgs.gov/nawqga/sparrow/dss




SPARROW Decision Support System

{= SPARROW Decision Support System - Windows Internet Explorer

@.\-:_/ - |g‘ usgs.qov, V| || X '-.l | B
File  Edit View Favorites Tools  Help
_ Select an appllcatlon TN or TP; Region o ——
: USGS Home
e 405 - g Contact USGS
UOU“ . i 25 ; : i : : TR " Search U
science for achan Irng world & v % = =
Documentation and Further Reading Tutorial Videos
Select a regiorjor state. When a state iNgelected, all models + What is SPARROW? Select a video v|
containing thaf state are listed. « What is SPARROW Decision Support?
« SPARROW Applications & Documentation Found a bug or have a comment?
+ SPARROW FAQs Please send bugs, suggestions and questions to the
SPARROW Decision Support System
Administrator.
Selected Model
2002 Total Nitrogen Model for the U.S. Padific Northwest
Explore this model in the
Decision Support System >> -
Modeled Constituent: Nitrogen
| Any Region or Sthte v Base Year: 2002
Find a Mod'by Modeled Constituent: Stream Network: Enhanced River Reach File 2.0
|}.,"1 v| Reference: Surface-Water Nutrient Conditions and Sources in the United States Pacific
y Northwest
Models matching your criteria (click a model to show details)
National Suspended Sediment Model - 1992 Watershed Based Sessions
To start the DSS with the outlet river reach of a major watershed selected for downstream tracking, select a
National Total Nitrogen Model - 1992 watershed and click Go.
. : Go ==
National Total Phosphorus Model - 1992 | Snake River Headwaters Watershed vl
Total Dissolved Solids Model for the Rio Grande, Colorado, Scenario Based Sessions
and Great Basin Region - 2006 To start the DSS with a predefined scenario, click on the link for one of the scenarios below. 2
Daone \ﬁ Local intranet:
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SPARROW Decision Support System

* Predict water-quality conditions where no
water-quality data are available

« Predict contaminant delivery by source type
and location

 Predict changes in water-quality conditions
under different management scenarios

USGS



Predicting Water-Quality Conditions

SPARROW Decision Support System - Windows Internet Explorer = |ﬂLﬁ

=44 j {2 X | |8 Live search | P~

| @ ]g http:fjcida.usgs.gov/sparrow/map.jsp?model

» T :

@ akimaﬂlii'ver downstream of Union Gap
~ 169,909 kg/yr of total phosphorus
* Flow-weighted TP concentration: 0.08 mg/L

X v B) - 0 mm=m - Page~ Safety~ Tools~ (@~

| Show Header/Footer | @) SPARROW Model / Videos ~ |

o T A

v
2. Select a Model Source

Model Source

All v
Map Units: & Mass € Percent

3. Select the map display options
Display:  Reaches " Catchments

[ Calibration Sites
™ Reach Overlay
™ Huc8 Overlay

Binning for Map/ YAKIMA R (ID: 92107)
5 Equ

V Al

Reach/Catchment Info Model Source Inputs Predicted Values Graphs

Current Mapped Value: 149908.58 kg-year ! of Phosphorus (Total Load)

Predicted Values (Data Series)

Source « Predicted (Phosphorus kg-year™) % of Load

= Total Load

Boundary Total Load 0

Canadian Total Load 0 Total Load
) -1
Point Sources Total Load 40,650 kg-year™ of Phosphorus
< 600x10°

22,655
9,135
97,469
169,909

Farm Fert and Livestock Manure Total Load

600x10° to  1.6x10%
1.6x10% to  4.6x103
I 4.6x10° to 20.3x10°
> 20.3x10° |

&USGS

Area of Developed Land Total Load

Geolegic Phosphorus Total Load

Total Load

Current
The

Update Map

|-L Error on page. [_ [_ [_ [_ [_ [_ Iﬁd Local intranet va v | M100% - 4
wstartl (5) Mail - Inbox - IBM Lotus ... I |3 nhd_results | @ evaluations.mxd - ArcMa. .. | | P| M _modelers_meeting_... ” (& SPARROW Decision S... & 5AS | %005 29 1:17am
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SPARROW Decision Support System

* Predict water-quality conditions where no
water-quality data are available

 Predict contaminant delivery by source
type and location

 Predict changes in water-quality conditions
under different management scenarios
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Predicting Water-Quality Conditions

/= SPARROW Decision Support System - Windows Internet Explorer B = |5L>_(j
@C ® |E http://cida.usgs.gov/sparrowmap.jsp?model=44 :] ‘? | x| I:’ Live Search Ll

Fle > x @Convevt - @Select

7 Favorites | 95 @ Suggested Sites v @ | Free Hotmail

& spPar isi 20 | | - v % pm v Page~ Safety~ Tools~ (@~
= Yakima River downstream of Union Gap _ srow s | @spaseOu il idos <

Map the

15 Geologic Sources: 57.4%
j Point Sources: 23.9%
Agricultural Sources: 13.3%

Modd

Urban Runoff:

Map

3. 54 ’
Displ]

[ Calibration Sites
" Reach Overlay
™ HuC8 Overlay

Binning for Map/ YAKIMA R (1D: 92f87)
5 Equ

Predicted Values

Reach/Catchmegft Info Model Source Inputs Graphs

V Al

Sour Predicted (Phosphorus kg-year) % of Load

= Total Load LAHAHON

Boundary Total Load 0 0.0

Canadian Total Load 0 0.0 Total Load

Point Sources Total Load 40,650 239 ' kg-year™ of Phosphorus

Farm Fert and Livestock Manure Total Load 22,655 13.3 < 600x10°

Area of Developed Land Total Load 9,135 54 600x10° to  1.6x103

Geologic Phosphorus Total Load 97,469 57.4 1.6x103 to  4.6x10%

Total Load 169,909 100.0 " 4.6x10° to 20.3x103
e ——— il > 20.3x10° |
Current % USGS

The | i

| /4. Error on page. [ [ [ [ [S3iocalintranet va v | ®100% -y

wstartl (¢) Mail - Inbox - IBM Lotus ... ] |3 nhd_results | Q evaluations.mxd - ArcMa. .. | [E NW_modelers_meeting_... ” @ SPARROW Decision S... &% 5AS | % :g} G A9 11:17 M
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Delivery to Downstream Waters

dows Internet Explor

Tualatin River
ot [ B (290,694 kg TP/yr

éSPARROWDecision Support System 1 - |7 p= v Page v Safety v Tools » @~

Display Results
Map the model results by reach or catchment.

1. Select a Data Series
Data Series

Incremental Delivered Load
Comparison To Original Model

2. Select a Model Source
Model Source

All
Map Units:

3. Select the map display options
Display: (" Reaches @ Catchments
I calibration Sites
™ Reach Overlay
[ Hucs overlay
Binning for Map Color and Legend
10 Custom Bins

_‘; EXPLANATION

D st s Incremental Delivered Load
kg-year™! of Phosphorus

0 to 8000

8000 to 16000

% 16000 to 24000

: R 24000 to 32000

R k C k W t h d 3 : o o pH 32000 to 40000

OoC ree atersne i IR SN 40000 to 48000

' X 48000 to 56000

Arc (2) ., (28% Of exported TP Ioad) : .. : v 56000 to 64000

WYL NN BT TR N E O

64000 to 72000
72000 t 80000

LUl Uy HAPPIY 20U SHICHLaE DEnVEr ey
Load.
The map is up to date.

% J Local intranet 3 v | L 100%

|i}NRcs_2012.ppt...| @ SPARROW Dec... | 3@ & ) 1i41Pm

i/ start Mail - Inbox - IB... | i ArcCatalog - Ar... | Q nhd_summaries... I @nhd_load_compi...l &, 5AS | \ﬂj USGS_gage_da... ] @Bookl




SPARROW Decision Support System

* Predict water-quality conditions where no
water-quality data are available

« Predict contaminant delivery by source type
and location

 Predict changes in water-quality conditions
under different management scenarios
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Running Management Scenarios

/= SPARROW Decision Support System - Windows Internet Explorer ;lil)g
@-’\ L4 |g http:ficida.usgs.gov/sparrow/map.jsp?model=44 3 X | I:’ Lis 9 &
File > »x WConvert - [POselect

<7 Favorites ‘ 95 €] Sugaested Sites v € | Free Hotmail

(& SPARROWY Decision Support System l ] - v [ pm= v Page~ Safety~ Tools~ (@~

Display Results Downstream Tracking Change Inputs | | Find a reach... ' Export Data | Session ¥ | Layers |

ol

Map the effect of management scenarios on stream water

guality, t_Jased on hypothetic . . -

g Bl Yakima River below Union Gap
changes will be apy - a -
~Lpcate on viem 50% Reduction in Upstream Point

--Find by name or |
Reach Name: YAKI

Source Loading to Streams

select what set of re:
group can be createc
directly in the dropdc

T Adjusted TP Load 149,584 Kglyr
(-12%)

- D

" Reaches upstre

€ Reaches in HUC 8

17030003

€ Reaches in HUC 6 : YAKIMA : 170300
€ Reaches in HUC 4 : YAKIMA : 1703
" Reaches in HUC 2 : PACIFIC
NORTHWEST : 17

2. Change the values of the source inpy -
(Right click to change input values or show o | Reach/Catchment Info || Model Source Inputs || Predicted Values
map)

Graphs
| Current Mapped Value: 149583.73 ka-year! of Phosphorus (Total Load)

4 —)yakima |
=] upstream of 92107 (REACH:92107) Predicted Values (Data Series)
Source « Original (Phosphorus kg-... % of Load (Ori... Adjusted (Phosphorus kg... % of Load(Adj.) % Change
a

= Total Load —
Boundary Total Load 0 0.0 0 0.0 0

3. Display Results | | Canadian Total Load 0 0.0 0 0.0 0 Total Load

:;c:;:sthe Display Results tab, select - 46-650 229 20-326 4§< 50 Kij s e PRphoNE
Farm Fert and Livestock ... 22,655 133 22,655 181 < 600x10°

(Map relative or absolute changes using the & c -

Comparison to Original Model feature) Sred ofDoveloped Land. . 9135 g 9135 o 9 o | 600x10° to  1.6x10%

1.6x103 to  4.6x10°
4.6x10% to 20.3x103
i > 20.3x103

ZUSGS |

s ——

| - orus Tot.. 97,469 574 97 469 65.2 p = i
Total Load —TEv905 00D 149,584 23 o REEF |
S
= Incremental Load ! E
Boundary Incremental Lo... 0 0.0 0 0.0 0 \
Currently mapping Total Load.
The map is up to date. | oK

Update Maj

2 km

/& | Error on page. [T [ [ [ [S3tocalintranet va - |®ion - 4 1 8

wstartl {30) Mail - Inbox - 1BM Lotus ... | | nhd_results | @ evaluations.mxd - Archa. . | | B| Mw_modelers_mesting_... " & SPARROW Decision S... & SAS I %0 g 29, 11:294m
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Running Management Scenarios

indows Internet Explorer

/2 SPARROW Decision Support System -

=18 x|

@ v I‘i http

1a.usgs.gov/s;

I3 -
vl 9 X I. ¥ Live Search

> Yakima River below Union Gap

File > & Convert > [ Select
¢ Favorites A £ | Free Hotmail
(& SPARROWY Decisior -8 - o= - Page~ Safety~ Tooks~ (@~

USGS'

Show Header/Footer | @) SPARROW Model / Videos ~

Map the effect of manz 2 (T SRR LAY B g :
quality, based on hypo - bod eed s e e i :
= £ Y
e e NQ Upstream Anthropogenic Sources | .7 oo -
1. Select strear f i 8\ % :.,....A..;
changes will be : vt ! A
--Locate on ma . al - Waabgton e s
v Adjusted TP Load 97,469 kglyr  *T
Reach Name: Y JUSte Oa- b g yr ™ : n oy /
Choose a group 1 ol o
select what set ¢ $
group can be cre (_43%) E
directly in the dr
Type group nam Thos #8
cmerener Adjusted Flow-Weighted "
" Reaches up O 03 mg/l
crecresnit TP CoONcentration '
17030003
" Reaches in H
Cre=nv Recommended EPA TP
" Reaches in H €eco ende
T Reference Criteria 0.0228me| ‘
2. Change the v X o
(Right click to change input values or ¢ b = 3 o
map) 3 r7 4
4 =7 Yakima i 5 e
=] upstream of 92107 (REACH:9210 Current Mapped Vlue: 0.03 mg-LY of Phosphorus (Concentration) mci
!
Source + Original (Phosphorus kg-... % of Load (Ori... Adjusted (Phosphorus kg... % of Lead(Adj.) % Change
v
= Total Load £ o a
T Concentration
3. Display Results Boundary Total Load 0 0.0 0 3
From the Display Results tab, seled C 0 0.0 0 mg-L™* of Phosphorus
s Point Sources Total Load 40,650 239 0 <0.01 (non-detect)
g“ap relative i" ac';’s_C'_UteIC;a':?EISf Farm Fert and Livestock ... 22,655 13.3 0 il 0.01 to 0.03
'omparison to Original Model fe 4
area of Developed La 9,135 54 0 3 0.03 to 0.04
Geolegic Phosphorus Tot... 97,469 57.4 97,469 4 . 0.04 to 0.06
Total Load 169,909 100.0 97,469 100.0 -43 0:06;:t0 0:10
> 0.10
= Incremental Load z USGS
Currently mapping Concentr Soundary Incremental Load 0 0.0 0 0.0 0 = L
The map is up to date J
0K Cancel
+. Done, but with errors on page. ]7 F ‘7 ‘@5 [ \7 |%J Local intranet = | % 100% ~ 4
d,'StartI v Mail - Inbox - IBM Lotus ... | & SaS ) nhd_results | ﬂ Nw_modelers_meeting_... “ (& SPARROW Decision S... [ ; @716726;;47
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Other SPARROW Nutrient Models

United States National Models

U.S. Major River Basins

California: coming soon

USGS
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How can | get more information?

» SPARROW Information:

» PNW Regional Models:

» Decision Support System

» Contact:
Daniel Wise )
503-251-3213

USGS -
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http://water.usgs.gov/nawqa/sparrow/
http://water.usgs.gov/nawqa/sparrow/mrb/7.html
http://water.usgs.gov/nawqa/sparrow/dss/
mailto:rarebich@usgs.gov

